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the 201,304 cubic meters (3230 cu. ft.) produced with the usual excess of air. The heat carried off by the 157,101 cubic meters would be 57,315 calories (104,208 B.t.u.) instead of 71,335 calories (129,934 B.t.u.) under the usual conditions. This excess of air therefore entails a loss of 14,000 calories (25,726 B.t.u.), or 9.7 per cent, of the heat furnished by the coke.
This important loss can be avoided only with difficulty, just as in other ordinary grates where the supply of air is not well under control. It is, however, possible to diminish the loss by altering the draft until incomplete combustion takes place in the bed of the fuel, thus forming a little carbon monoxide which is subsequently burnt by a little air admitted through holes in the furnace doors. Only a slight excess of air is required by this method of operation, which is practically combustion in two stages, and which is more thoroughly carried out in producer furnaces.
The water evaporated in the ash pan is responsible for a loss of 7196 calories (13,084 B.t.u.), or 5 per cent, of the heat furnished by the coke. This loss is unavoidable, because the furnace bars must be kept cool, and in producers the greater portion of this water is decomposed, and thus produces hydrogen. The use of red-hot coke for fuel would result in an economy of 8933 calories (16,240 B.t.u.), or 6.2 per cent, of the heat furnished by the coke. This economy is appreciable, but, according to ETICHENE, the practical difficulties of charging the furnace with hot coke, and the interference with the stoker's routine, would often make it impossible to secure even a part of this advantage.
The loss of heat by radiation is influenced by the quantity of coal carbonized in the setting. For instance, seven retorts carbonized 5600 kilos (12,320 Ib.) of No. 2 coal in 24 hours, with a loss by radiation of 23,496 calories per 100 kilos (42,720 B.t.u. per 100 Ib.); or 5950 kilos (13,090 Ib.) of No. 3 coal, with a loss of 22,114 calories (40,208 B.t.u.); or 6300 kilos (13,860 Ib.) of No. 4 coal, with a loss of 20,885 calories (37,972 B.t.u.). 'Therefore, if eight retorts were placed in a setting of the same size and surface, and 7200 kilos (15,840 Ib.) of coal were distilled per 24 hours in them, the loss by radiation would be reduced to 18,260 calories per 100 kilos (33,200 B.t.u. per 100 Ib.) or an economy of 5000 calories (9520 B.t.u.) as compared with the distillation of No. 2 coal quoted above, this being equivalent to a saving of 3.2 per cent, of the heat furnished by the coke fuel. For No. 3 coal the losses by radiation amounted to 12.52 per cent, of the